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TO* 

X/Y = 1 . 3 3-1. 67 

fjfE^T-^tll^cO^^Xti, 0. 3 2-0. 4 0^mt$)^, MWo 

mmmmii. hdp-cvdscj:^!^?^ #2»#^m 0 

min&mmit, TEOS^?XvCVDffiCJ:»)M§ii^ fiMlc 
BUie^lf®(i> SOGfeCi ^M^tiT*^ #i#gfo 

[0 0 0 1 ] 
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[0 0 0 2] 

[0 0 0 3] 
[0 0 0 4] 

[wmm$k L£i t-tz mm] 

[0 0 0 5] 

mm z m-fe-f *> tz 

[0 0 0 6] 

X/Y = 1 . 3 3-1. 67 

i:^^tB^^iit!»iS:^it*««^(IYt3j f , X/Y=l. 3 3-1. 
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[0 0 0 7] 

!»JS4:+^*^W^It-eS«:v^i:* f ab*o — X/Y^l. 6 7 £Mx. 

«fEf^if«*» h mz^mym^tt m 2 ti&x vis 

[0 0 0 8] 

iris, 2jc^aB#^i3V>-c, iufE^T-^^OipItfi, MiEiiT-^ff 
[0 0 0 9] 

\XT<o (1) - (4) «^:H^iio 

[0 0 10] 

( 1 ) mumi-^-mfM^m^ x 0. 32-0. 4o^mt*i)it^t 

[0 0 1 1 ] 

Rgri s 3&£1- & co £mn HBSih-r * - 1 7& ? -e i & o 
[0012] 
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[0 0 13] 

zzx\ mtzz&mmtt, hdp-cvd&, teos^x^cvds, ttz 

10 0 14] 

mumm &t e o s -? ^ X7 c v d & t tz \t s o g & k tm $ 
mm&mmfrbMttt^fom^tttmzn&x huxn, mmmmm^n dp - 
cvvm-x^mzntzWs&tftMLX'hz^o zukxi). mm^mi^m^m 
gkxmm£.ir &<7)imm. k mit-r &x § *> 0 

[0 0 15] 

£ tz, HDP-CVD'SCio X1&f8l ZtiZ&mm lt—1&.l<z$C%X$) & z\hfr 

mummtfHDP-cvDm~x^j&ztitzt§^, mmmm^TEos 
^yx^cvDmtfzitsoGm-xfmztifzWj&iz "9 v 

&x %&tzt£>, rnmmm ^hdp-cvd m^xm^ $ titz^xh o x & , 

[0 0 16] 

tix^2>m&tz y mz2^(D^mmtmmnmt\z&<ox. m±;u^-? 
wm&*nz>z.ttfx%h 0 

[0 0 1 7] 

ils«2o«feit**4: t^-eiio coflijffitcj:ntf, mffE (3) -e 
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[0 0 18] 
[0 0 19] 

i. ^m^e^isit 

El 1 (4, *«3£ififfl L^-HMO^^^^^^fitc-g-i *l*3&T-$3« 
ffltl 9i3«ty f -?-^3afSi*5r^Wt*^-r»fMia'e**o 02 i4, @lt:^t 

iti^tiut 1 9 mmznfz¥mmmmw(n~Mzm&M! l -^mmmT$) 

ho *%Wr>W,WZ&^X\U 02 tC^1-#2g#|B'It^«^S RAM-e*4*^ 
£?jrfo HI 2, £ 4LK0 7 -0 9 f±, ^HJS<7>^®tC^36»*7;i/ CMOS S 

Mat?* -So 0 3(4, 0 2c?«A 1 0 0©t^@, 0 7(4, EI3K*ttft# 

, 0 5(4. 02 <Dc-cm^&'?tzmmmx*3bz>o 06(4, sram^^hii^ 

"C^b •?> o 

[0 0 2 0] 

0 1 {4, 0 2 £4:^0 7 OA-Ai8SltC7&o?tifffi*«^:Wtc^Lrv^ 0 is 
, 0HCi3V^-C(4 > #W^«1 0t, Hi^Bl^l 9^4^0MI^fW^ 
Kov>T<7)<^0^U lOWi^CM^^i is «fc 

Jg*§0 tcov^T(40^^^K§i-^>o 
[0 0 2 1 ] 

*nn<vfm<n¥Mfcmm±, m^mmm.i 9 ht-^mi^ 1 9(4 

, 0 Ox. (4 v 3 <b * & ^Sfo&m 1 0 $ *u j&»o % M/ y^-mi- 

[0 0 2 2] 

^T^lflit 1 9 (4-etL-e^, *&li/f 16^M/>f 1 9a (Cit^t tL^i 
t C«t O^^tL^o Ifelf® 1 6 {4, fctx.(fJ**JK^9X-rCVD (HDP- 
C V D ; High Density Plasma) L P C V D (Low Pressure CVD)f£, iCV 
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o 

[0 0 2 3] 

ll«19li, IH2i3«t0 f |lI7OA-A^a^i3V^T, PH «9 ^9 > ^ '1 -t 

1 0 0 K*:K^ft^£*l*ra£*WM<W«IMI 1 2 f , 12 h«r^«li-4o 

[0 0 2 4] 

^u-t ^fc^-c^tt-r^p £*«motns»i 1 2 f , 1 

[0 0 2 53 

2 f, 12hS:^it4ffi«OfiYi:li, X/Y=l. 3 3-1. 67tv^M 
faZ^-fZo ZZX\ X/Y^l. 3 3*«-C4-5*t, ^T^tlW 1 9 7**53* 
fiail-^^^S 1 2 f , 12 h£m&WK+53"K5fr«^#fcv>£fc-**fc& 0 — Jj 
, X/Yt&U. 6 7 ^x^it^ 9 <b ^#ft:3£« 1 0 — f=MlP 

o 

[0 0 2 63 

tfz, m=?-»mffi& 1 9oai$xt±, o. 32-0. 4 0^^^:^^ 

[0 0 2 73 

[^t'J-t^A 100 Oflfci] 

mi ^tm^MWti 9A j M^ntv>*^*'j*^Ai oooti 

[0 0 2 83 
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®2»±, $^l<7)f S R AM-t JVOI 1 1, H2/1, £ £0^3/1 £tf 1" 
^BEI-C&O, i3ii, H2 Kfctt&^JfcA 1 0 0 Officii] -e&& 0 frfrh S R 
AM«fc;W± v yUnVlS^ioii^iftitRl 0 (fb£-f£) ±fc, Hi®, 

y- y-y-y mwtm 21a, 21b, & x zrm 7 - kksui (go 7 - Kj8R) 2 

|31a, 3 1 bf^t^HT^^o ^3li:fi, i9i:^ti9(^ 
>-y-h@M*4 1 a, 4 1 b^aeg^tLTV^o EI 7 ^-^fjiJiUE] 8 

— o <7) [U "C^ LtKD ^ ? [H 2 f'^^o 
[0 0 2 9] 

[zis^^XifMA 1 0 0 \z.mU Lttif^o ffitA 1 0 Ofi, -oo^'JW 

^i?j&£*i&^£^l-cv>& 0 t<DsioiJ*A i o o i>mcwMi:$>z>o n 

i&A 1 0 0 K^tfLh 6oco h 7 >y'7^^^4^CM0 S S R AM©fi@ 
[0 0 3 0] 

WMA 1 0 Otwii, 13 2, ®3, J3i£/[H6 tc^-f i 9 lo<7)^^'J-t^ 
t* 61@C0 b 7 y v~7> 9 Q 1 -Q 6 /^Wb^T^&o Nl^i^l IN (d4# 

5 $ ^ <Oftf8Lffi&K%ffi V 7 > V -X * Q 6 7&*J£j£ $ ^LT V> 4 o * . 

77 <7)*a^t4M^(±$5ii h 7 y vts 9 q 1 a x mm v?y y* 9 q 3 7mj£ 

[0 0 3 1 ] 

f U, IE»J h 7 > 3 t^fh 7>v'7.^Q 5 fctCMOS'f^- 
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[0 0 3 2] 

mim^^'X, Y- b-y- h^I12 l a, 2 l bfi. El 2, EI 3 is J: 
EI 7 ic^i-j: 9 tc. ^rit^'ftm^<0^9-y^^LX^^ 0 El 7 J: 9 l>z 

y y-r- h&®tm 21a, 21 b & i z/mv- vmm 2 3 -hsttfi^t 

^cM1"&SI^±. Zti-?tir- MIG K G2, G3, G4, G5. ^iCT 
G6«n o -Tfcfr*,, y-h-y-f^i2 1 ali, fEtJjh7>v^* 
Q 3 i3j:^#h7>v^^Q 5<7)r- MSG3, G 5 ra±&8M*L-Cv>* 0 
itz, Y-b- Y- b 2 1 b «U lEifc h 7 > * Q 4 £ <fc ftflf h 7 > 

y'X^Q 6 (Df- MIG4, G 6 ra±*S?SKLTv>* 0 fEtfr h 7>W ^ Q 3 
, Q 4 <7)^- hSt±, 0. 18^mT^^„M F7>y^^Q 5 , Q 

6 <or- hSli, #!lx.(i\ 0. 2 0//m-eab* o 
[0 0 3 3] 

SIJ7- V&mm 2 3 t±, ±j|(:M$n-6±7- KE*MI (±7- Kit) 4 3 
£ i oTfgteffc*&v*tt2N&te'ffc£;l'L*o gij7 - KEfft* 2 3 filESI h 7 > 
^ Q 1 , Q 2 oy- MIG 1, G2 ^IlLTi/^o Z.tib<T>Y- hgli, 01 
x_ti\ 0 . 24// m-C^-So 
[0 0 3 4] 

H2/l^£;v>T, KW y- Kl"f >^$cJ!3 1 a, 3 1 b f±, EI 2 , EI 3 , 
*5<t 8 bZTFi-Si 0 iZ^ 4rtL<Z r tiMffiLVt<D/*9->%%[L. ^CMOSOKI/ 
* >|SI±*8ficLT^* 0 KI/^>-Kl/^>lHi3 1 a, 3 1 b fi, 
«1 0±tc^$^*l«BO«WI6iS«6 5 (E14#bs) ±tc^$tiT 

y* h §BC 1 1 ~C 1 9 (mT, l"n >^ ^ hg(SC 1 1-C19J t-f&) ff^WL 

[0 0 3 5] 

Kl/^f y- KM >SM&*3 1 a(i, n>^^ hf|5C 1 4£> = tU f 3y^ hf|S 



tatHf 2003-3101293 



mm 2003-009933 ^- v I 9/ 

C 1 1 ^Lt, «j h -7 > vT. ^ Q 3 O K W >fUt 12 ft Mf7 > V 
79 Q KW y%fM 1 2 i £ ^ilLtv^o KW>-Kl^>3g 
ii3 lblt hlflJC 1 5i5J:^3>^^ hffiC 1 2 £^LT. IEKj h 

^ > * Q 4 O K 1 2ht ft# h 9 > * Q 6 K l"f ^ifM 

1 2 k ££?#MLTv^ 0 
[0 0 3 6] 

i/:, i8i:^ti9i:, K W > - K >&ffiM 3 1 a , 3 1btP3i:u 
^;Wr, il<7)3>^^h^yF13 5a, 3 5 b £ <£ O^V s S ^BfS£f&/l 3 7 
h^c 1 1-C19 X 9 ^J&£tLT^£ 0 KW>- Fix 

y^^m 31a, 3 1b, $l©3>^f^7Ki3 5a, 3 5b, i5J:(/' 
Vs S^^*^3 7tC«t (9H2egco^mS^«^^tLTV^ 0 ^tL^(±, ffll 

oil, v^iftii^s^^ %z>&mm t mm^momimm t <Dmm& 
mm, hz>^m-9 y&xzfmit?-? y^h^^mm^m^'e^^o 

[0 0 3 7] 

i31i:fe^t, [U2, H3, J: iCFIH 9 liZffiir £ -? Kl^f hft 
mm 41a, 41b (i, i2li Of PiUlfeaf /S 7 1 (H 4 #M) -tKft^c $ tiT 
*5i9, $<bK, H2/fB<7))iP^*fe*iS 7 1 ^fiH2 <7)n>?^ h^C 2 1 ~C 2 
6 (J^T\ \^y?7 hS&C 2 1 ~C 2 6 J £1"*) ^f^$ti-rv^ 0 — 
in/f @<7)«PBm!i/i6 5£J:r/fil2Jt@OJtPMIi/i 7 1 ^SiI1-^»^3 On 
h*BC 3 1, C 3 2 (J^T, rn>^^ M5C3 1, C32J if- 

[0 0 3 8] 

h hmm 2 1 a <h K W >- 3 1 b b (i, =r 

* h g|SC 2 2, C 3 1 £^LT KW M^14 1 b |:± OSic^nT 

ifc, h -y- l^l^f 2 1 bt KU>fV-Kl/>f y^mm 3 1 a <h 
rz>^? h^c 2 1, C 3 2 £^LT KU-Y h^M®4 lai:i:f) 
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[0 0 3 9] 

£ biz* m 7 H7K-r I 9 KP^>-^-ffIi4 1 a, 4 1b£|5jCU 
|2^)3>^fy\'7 K® 45a, 45b, Vss 3 ^^^^^ 
4 7, &£rfV D n?>? 7 b;*y Vm4 9 tI>^J&£ tiTV>£ 0 fjl2 0n>^ 
h /< y K« 4 5 a , 4 5b, Vss 3 >^ K14 7, i3 «fc t>* V d D 3 ^ 

? ? h^y K® 4 9 (i, ^nW, n>??hg|$C23~C26 J: 9 K 

«^ttT^f9, ££>^, CtL^coScoitcfi, #4corz>^^ h^C 4 1 ~C 
4 4 (JilT, [n>^^^C4 1-C4 4J ^fl.) «$titv^ 0 3> 
^^MKC4 Hi, fcf 7 h I£*H1 (fcf h &) t h 7 > ^ Q ! O y 
/YVjyWMl 2 a tZWtfi-? htztbKT&fcZti, ^y$"7 hg|SC4 2fi, _t 

^raii-e* h \£ v y nmm \ bd 53 m 4 #m) u^F7 > 

* Q 2©V-V KW>f 1 2 c <h ^SM1-^)7t:i6^^)35c$ix^o 

£ 0 3>^n^C4 3(J, P-)iiHlP (0 4#HS) tvsss^i (m^ 
L&H tZmtxir&fzfr^Bf&Zn, 3>^^C44liN^i)HlN ( 

[0 0 4 0] 

)V(D m mm& k o v > -c m w 1- & 0 

[0 0 4 1] 

lfmm<7)WMAZfrfrZ> S R AM-t;W;£;v>-Cte, ^s#itio±c, h 
-^"-h^/i2 1a, 2 1b, Kl/-f > - Kl/^f >f^i3 1 a, 3 1b, K 

u4 y-y- h&m.m 4 la, 4 1 b^, zti^timmmmm 

[0 0 4 2] 

1 0 Kfi, HI 4 i3 J: Cf|H 7 tc^-f £ 9 N^JHIN, P^J- 
;H IP, ^£fc^S (V-^/ 1 2 a - 1 2 1 , ^T-^IIW 1 

9«J&2*i-C^£ 0 py.i.;n l p&iTOy^H INfi, HT-^tfM 1 
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9KJ:oT*&WK#*$;K/C;i3>K SfcK, f?-Mi«l 9tiMOS F7> 
v X * <7)i£14ff it<7>MI H K ffM $ ftX v> & o 
[0 0 4 3] 

10 0 4 4] 

P >)x^ 1 1 Pf*gic(±, mW) h y y VTs 9 Q 4 tf> KU^f 1 2 h&<£ 

b 7 9 q 2 <7> v-*/ K w ym& 1 2 d^j££*iTv*&o £v 
-^/Kl/^f 1 2 a - 1 2 1 ±lC(i > y'Jt'f KS 12 2 T^n^ftM; 

[0 0 4 5] 

M0Sh7>y^^ $ ti/i^'W^ 1 0 ±KJ±, §IJ 7 - KBS*§UB 2 3 

**B^;$tL-rv^o iiiS^l^ii6 5i:(i, ^v-^/KW>IMi 

2c, 1 2d (1 2 h) , 12 k ^ y ? ? b §|5 C 1 8 . C 1 5, C 

1 2^^$tLTV^ 0 
[0 0 4 6] 

y-X/KP^>IIi|12d (12h) Jitcti, y'Jt^fKil 22^fM$ 
tLtv^o 3>^^C1 5li, v'J+h^ Kg 1 2 2 bzm@c L X&f&Z ft fzM 

m^m^m.mm t , mnm ^m^mitmm^zw^ s *u mi<v?y?? 
h*-;w6 3 (Dftu^WkZfttzy^ymtfrhmj&zft&o mmv'yymn, 

[0 0 4 7] 

£ tz, lEi* F7>y^5'Q4(7) K y&M 1 2 h h 9 > Q 6 ^ 

y^M I2kh *tWiWi'$Z>tztb(D Kl/^f >- yWimM 31bt, H 
1 <D n > * ^ h Vm 3 5 b t H 1 JS i OSPMIf/I 6 5 £ ttT 
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w£ Q |l«3V^ h>^y KJS3 5 bfi, KM>- Kl/^>flcl3 1 bfc 

7/ Kl/^f >ffit 1 2 c tiUtit^o 
[0 0 4 8] 

S «b iliSOi PTOli 1 6 5±Cli, ^21101 P^lfeli S 7 1 «M 
§titv^, i2lgOf^Il 7 1 Hf±> n>5'^b^C22^±0 ; 'C24 
^fifc^ti-Cv^o ^y? 7 hUC 2 2 2 4fOf2 <7)n^* ^ 
, h^tlsI^fltJ&^U 12 ? h 7 9 M 

[0 0 4 9] 

H21S mft&Ji 7 1 <75±tc {±, K W > — Y— b ^MH 4 1 b $ 
tLTV^ 0 Kl//f>-y-hiiS4 lbli, hg|$C 2 2 ZfrLX 

^ >- KM >«ScJi 3 1 b fcgM£3*L-Cv>& 0 =r * bSRC 2 4 t =r 

h^C 4 2 <t ^Wfitt %>W>2 (D^y? ? Y^y K® 4 5 brt*\ KM >- 
h«tl4 1 b tm— JMfrXteJ&ZtiX^&o ZhiZ, ^ y 7 7 YUC 4 

2 tf±mmmx$>& tr y y wmm 53 m 6 o tr ? h «i/b l ) *it 

IEIMI5 3 £tfmtitZtiX\<*2>o hE«l*5 3C(i, jt&^Olf y bSEISUf ( 
[0 0 5 0] 

Kl/>f>-y-hiiS4 1 bti, 0Jx.tf, ^M*#2H£1 0 e>jaHMa><b*g 

4 4 , *5»jS^jr^?>*4^jk« 4 6 > mM>s±m<vmitwm a 8 
mztixfmztix^&o iHtMi©tfttii4 2 csftf* > 

^m^m^m 4 8 izmt^? y*m^x k w >-y- m^ms 4 1 b st^jk 

tiit^iio ifc, n>*?hg&C42li, Hi c7)=7>^ h gft h TO?) 
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[0 0 5 1 1 

«H 8 5 # 5 12J& $ titio , t: u/ h ®mm 5 3 t±£g 3 M B «0® ffl&IUi 85± 
fc^&SfiTn&o *3*BOJf |BJitftl**8 5*i, Wilf, My^^ FS 
G (-7 7^ K-^SfifcaHt^lJ 3 >) (fluorine doped silicon oxide) , * 

[0 0 5 2] 

ft l-c-c- mm %mm *%m-r & e 

[0 0 5 3] 

^?-^lf«l 9 £J:-3T*^fi«JK5Mi$*tfcP ^x;H 1 P^itttST^J^ 
1 1 N±tC, r- h-y- h£MM2 1 b«?iitv^ 0 — P>)x)H 
1 P ±&cfifgfjj h 7 y 9 Q 4 *3«t C^N ^7-^;U 1 1 N_hKt±£flf h 9 > v 

* * q 6 *> s \ -e-tL-r^LffM $ ttrio 19 , iew h ^ y $ q 4 t %m v ? > 

9Q 6 hfi, h hgM^Jl 2 1 b \ZX *)W$tZtlX^h 0 

[0 0 5 4] 

h -Y- h&&v2 1 b_ht;f±, v';+r-r ks 1 2 4 , mity } ) 3 

6 5i3J;TO2eg<7)e^^f® 7 l^)£$iitv»S 0 |21gO!f B 1 
^17 l±i:i±KV^>-y-Hii4 1 a^fiK^tLTv^o H 

1 H B OJf P^lf H 6 5 io J: 211 OSffliKIMI 7 1 ^Sill - ^ ^ > 9 9 h 
^C3 2ri^j£S*iTj3lK ^y^9 M5C3 2^Lty-b-y- h^M® 

2 1 b t y-Y- 1 a t *LT^& 0 r? y 9 ? MAC 3 
2*1, »1©3>^ hgl^TOcofllJ&^U H3<7)n>^ h*-;v7 7 IZ 
, tfflxJl? >^ r- -f^ rmtm#>&iti2> Z t X Y) Mf& £ fix ^ 

o 

[0 0 5 5] 
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oil:, H3, 06, ^j:^[H7^#BSL^^^, &mm<7>&mrmzmwt 

o 

[0 0 5 6] 

fz^i h 9 9 Q i l±, BJ7- Kg£*£B 2 3 ^M^M KK n +lV-^/ K 

W>fl*£l2a, 1 2bSrtLtv>-5 0 V — KW >IMJ$ 1 2 a l±, 3 > 
hg&C 1 6^ il03>?n^';K|3 5a, =r>*?hgBC23, H 2 
<7)uy ? ? KB 4 5a, is «fc 0* u > * * h SBC 4 l HMt tf -7 h 8EHB 

5 3 (H6 Okfy hjjil/B L) iit^S e 
[0 0 5 7] 

t£ii h 9 > ^Q2fi, BU7- KEHB 2 3 <rm^ ^ KK n +17-^/ K 
lx-r>H^12c, 12d^Lti/^ 0 y-VKP'f >IUtl 2 c n> 

CO 3 > * * h y KB 4 5 b , is <t n y 9 9 YUCA 2 HMte'-; h @e*HB 
5 3 (06<7)lf7H/BL) KgM££*LTV>*o 
[0 0 5 8] 

IE»J h 9 > ^ Q 3 (±> h -Y- YW%kM 2 1 a ^)Mt >f Ktc n +IV 
-*/KW 2 e, 12fS:lrLO^o V-^S«12eli, 

^FiC13, Vss «SfE*ft* 3 7, 3>^^MKC25, Vss 3 ^^ 
/< > KB 4 7 > is X tfx y ? ? Y SBC 4 3 ^LTV s S (EI 6 V s S 

[0 0 5 9] 

mSbtyyiSx* Q^lis Y- Y -Y- M112 1 b^M^M KCV-^/ 
yWMl 2 g, 12h*tLO»*o V-^12gl±, v-^flitl 
2 e titjffiOlM&^T, hSRC 1 3^^>3>^^ h*[5C 4 3 HLTV 

S sHEi&«K^$*i-C^£ 0 
[0 0 6 0] 

KW 2 i , 1 2 j ^WLTiSl9, V-XH^l 2 j l±, 3^ 

^b^C19, V d d SEItB 3 3 , =J>**MffiC26. V D D n > b ;/ 
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